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plating underneath provides a bright metal foundation. 


hot idea... 
Durable chrome with good extra thick layers of 
Nickel underneath for lasting beauty. — 
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Why R & D? 
How is it done? 


What are the results? 


Surveys and curves don’t tell the 

real story, so we sent Ford Park, 
Associate Editor, to a selected group of 
typical OEM companies having 

vigorous R & D activities. 


These companies suffered the 
pitfalls and setbacks natural to 
company research. But they solved 
their problems and came out stronger, 
better organized, and more firmly 
convinced of the value of research. 
Take advantages of their experience. 
Watch for the 

December 28 issue 

and 

Your passport to tomorrow. 
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coming 

next week... 
the 

DESIGN issue 


for December 22 


FEATURING 


New gear standards span wide quality range 


For the first time, an all-inclusive standard 
for spur and helical gear specifications 


Plasma-arc plating—a new production process 


At 15,000 F and higher this torch will 
vaporize any known material. 


Where vacuum forming stands today 


Improved methods offer deeper parts, 
more complex design with thermoforming. 


How to sound-test at 150 db. 


Special speakers and a pentagonal sound chamber 
simulate noise of rocket-powered missiles. 


Manganese joins aluminum to give strong 
stainless 


A progress report on a Navy-sponsored project 
for high-strength austenitic Al-Mn steel 


Check these mechanical features of a fhp motor 


A guide to enclosures, mounting arrangements, 
bearing types, insulation, and those “extras’ 


22 simple locking devices 


Latches, eccentric cams, springs and 
other arrangements that hold two parts together 
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FEATURED: 


VTOL, STOL—PLANES WITHOUT FIELDS. A review of current operating 
and proposed designs 


FOREIGN PATENTS—NUISANCES OR NUGGETS? The pitfalls and po- 
tentials of international patent protection... 


TRENDS IN APPEARANCE DESIGN. A salaried industrial designer and 


his work 


POINTS OF VIEW. Should safety be legislated into consumer products? 


FIELDS OF INTEREST: 


Changing cost patterns—metals in 1959 ... . 
High-temperature alloys improved by boron and zirconium . 


Manganese steel parts doubled in strength. . . 
Bench-sized paper shredder and heat sealer from Germany . . . 
Ceramic sponges to sop up radioactive waste. 
USSR capital output to be doubled by 1965. . 


Electromagnetic refrigeration reaches 0.25 K. 
Radio-frequency power used to mine rock . 
Stereo hearing aid fits behind ears 


Amplifiers need near-absolute-zero temperatures 


Comfortable working heights reported by Packaging Institute. . . . 


Space rudder uses liquid-filled hoops 
Pulse-counting servo controls table movement._ . 


High-purity lead tested for creep strength 
Ultrahigh pressures change material characteristics... . 


Insulation needs at high temperature 


Pentagon will lump all weapon development as R&D. . 
Stronger air pollution controls offer design epportunity . . . . 
Air Force “make or buy” contract clauses on the way... . 
New satellite program scheduled 
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® Vertical takeoff aircraft get 
tranger and stranger. The orig 
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NEWEST OF THE GARLOCK y] 000 
’ 


New Garlock Viton Rubber Parts Offer You 
Low Swell in Solvents, Resistance to GOOF. 


LOW SWELL, GOOD TENSILE STRENGTH DESPITE 
HEAT, SOLVENTS. Today a of tremendous horses 
power aictat es tnat ru rp < i to W thstand not 
corrosive fluids alone 

a combination of 

do exactly 

tain low 

strengt! 


IMMERSED FOR SEVEN DAYS. For example, Gar! 

VITON retains its duro, tensil trength, and elongatior 

characteristics when immer for one week in twenty 

the most W del, u | é d rnap arsnest soivent 

lubricants, fluids, and acids on the market today. I 

test illustrated two O-rings of ordinary Nitrile rubber <¢ 

two rings of VITON re immersed in trichlorethy] : 

VITON (right) retained rigini Y on--the Nitrile THE GARLOCK PACKING COMPANY, Palmyra, N. Y 

rubber (left) swelled alm« For Prompt Service, contact one of ovr 30 soles offices and wareh 
throughout the U.S. and Canada 

OVEN AGED AT 600’ F. VITON can be oven aged it 

air at 600° F. for 24 hours, and at 400° F. for 2400. In both 

cases, it not only retains its excellent mechanical proper- 

ties, but it remains usefully elastic, proving its value or 

either intermittent or continuous application. 





OPENS MANY NEW USES. Jets and missiles are the Packing 
more obvious applications for Garlock’s new VITON (meets Molded 
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READER TO EDITOR 


Patent Rebuttal 
I] the Edit 

The rebuttal to my article 
Mr. Robert G. Crooks (Nov 3 
intelligently presented and not th 
emotional attack which other att 


xcted. In every significant det 
Mr ‘rooks substantiated the | 


nted in the if ly 





MODERN 
ELECTRONIC 
ENGINEERING 
GIVES PRECISE 

MOTOR SPEED 


CONTROL 
1/100 — 10 H. P. 


Modern industrial electronic en- 
gineering has been coordinated 
with electric motor design 
provide a versatile means 
obtaining the full possible 
vantage of speed contro! in DC 
motors while operated from 
regulor alternating current power 
line. Grid controlled “Thyrotron” 
tubes ore utilized for power con- 
trolled stepless variation to sup- 
ply motor armature power 
Patented feedback, or “Servo” 
circuits provide constant torque 
capability over wide speed ranges 
of as high as 60 to 1 in some 
models and a minimum of 20 
to 1 in others. 


DIV. of tte DEVICES, tac. 
4 Godwin Ave., Paterson, N. J. 


ARmory 4-8989 merit and exploitability. He 
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DEVELOPMENTS 
TO WATCH 


Manganese-steel parts doubled in strength . . . 


ind made i ird in an instant That trength 


lening techniqu I 


High-purity lead is getting close attention . . . 


At Naval R 


New data on working height . . . 


] ng Institut 
] ; 


Progress in magnetic refrigeration . . . 


\rt | Litt n 


s6 F. But 
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MUELLER BRASS CO. forged gears 


improve dependability and performance 
of BODINE electric motors 


For combined high shear strength and maximum wear life in their single and double reduction speed reducer 
motors, Bodine Electric Company of Chicago uses gears forged from Mueller Brass Co. 603 Alloy. 


Bodine has specified Mueller Brass Co. forged gear blanks becouse of their consistently high quality . . . there 
is no porosity, foreign inclusions or defects typical of cast blanks. The hot working of the metal followed by heat 
treatment to the desired physical properties produces a refined grain structure to give uniform machining and 
wear in service. The forged blanks are consistent in size and held to close tolerances. Bodine has also found that 
the excellent machinability of the blanks in the hobbing operation increases overall hob life. 


For forgings of high tensile strength, high density, minimum porosity, light weight, corrosion resistance, good 
machinability and low costs with little scrap loss, it pays to specify forgings from the Mueller Brass Co., the 
world's largest producer of brass, bronze 

and aluminum forgings. 








only the man from 


Mueller Brass Co. 


can offer unbiased advice on 
the “one best way" of pro- 
ducing your parts, because 
Mueller Brass Co. is the only ‘ PLASTICS COLD-PREST 

fabricator in the country offer- FORMED COPPER TUBE INJECTION MOLDING IMPACT EXTRUSIONS 
ing all these methods of pro- 





duction . . . assuring you the 
best product at the best price 


. made the one bes! way. 
» 


ena \ 


SCREW MACHINE POWDER METAL RED BRASS 
PRODUCTS PARTS CASTINGS 











Also producers of: Super Cutting Red Tip Brass Rod * Aluminum Extrusions Aluminum 
Write today for complete cata- Sheet, Coil and Strip « Plastic Pipe ond Fittings * Copper Tube and Solder Type Fittings + 
logs on any of these products. 


MUELLER BRASS co. PORT HURON 22, MICHIGAN 
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DEVELOPMENTS 
TO WATCH 


, ele 
The year’s military budget . . . 
vill show 1 h and development expenditure 
red to this vear’ 
n R & D is trebled 
Pentagon officia 
in the R & D 
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issue of air pollution controls 


t is creating a stir 1 
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nts go into the 
nation from $4-S7 
Ith hazard 
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Los Angel 

during intense 
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The Air Force “make or buy” contract clause 


atl f el Th } h . mt 


it tightening th 
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cts are written 

ed “‘make-or-buv” 
made bv the prime 

subcontracted 

required: if produ 
contractor creates ; 


nt facilities: if the in 
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World-wide ome 


Russians are rockin’ the rock .. . 


deve lope d in 


. quite literally. They claim to hav 
lectromagnetic mining device that uses radio-fre 
power to disintegrate rock 


Power is 


quency 
ontinuous radiations” at 
When the 


Russian 
ot the Cle I enetic wave is tral 


frequency of 500 racvcles and 2.5 kw 
device is directed at t rock, say the 


the energ\ 1S 


New way to metallize ceramics 


is being developed b idard Telephones & 
Cables Ltd, London. In p he metal powder 
normally used for mpany 
working with mixtur ind iron 
molybdenum, tungsten, ar nickel intages 


Stereo hearing aid . . . 


is claimed b 
has an ¢ irpiece al 
hind the ear. Total 

It has a 
f 


her (three transistor Yr: ymin through a re 


} 
ensit magnetic micro} ec; an ampi 


istance, plu which con 


trols amplif 


Bench-size equipment . . . 


] 


has taken the German 
ng the two unit pictur 
American dollar 
The paper shredder (I in chew up mucl 
1 100 lb of documet 1 ! I eal ( iled-i 
lubrication, smartly stvled r de shredding 
the company, Bueroma 


Wiesbaden, offers on 


height wood cabinet, t 


in prepackaged f 


DEVELOPMENTS 
TO WATCH 
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ie 


formed into thermal energ\ Ihe resulting stresse 


cause crystal an cements which result 
in disintegration of the rock mass.” 

\ more powerful uni ow under development 

both hard and soft rock 

ind “‘may become the universal mining machine of 


the futur 


is Exper ted to be eff 


th rorsterite 
m tubes, and rela 
) far: man 


temperature 


upply the power 
ght enough so one unit 
manufacturer claim 
| that plugs can be in 


both 


twice the capaci f the standard unit te 


The heat-seal it the growing market 


ind the like, and ha 
ne feature that s| ecially welcome: Con 

ls can be pr t “ina lance with the type of 
lastic used lin nd release are automatic 
GmbH, Beerenweg 


Hamb 


radiat 
radila 


\lt \ lso makes transiste 


; 


r instruments 


New German machines are designed to mechanize manual chores. Paper shredder at left; heat-sealer at right 





NEW... 


POWER-PACKED CHAMPS OF 
THE AIR-COOLED ENGINE FIELD 


by HERCULES 


HERCULES C2-90D 
Design by Lycoming 
35 HP; 274 pounds, dry 


No other industrial air-cooled engines pack the 
horsepower/pound of these two- and four-cylinder 
models. Modern design gives them 40-90% more HP 
per cubic inch displacement. Add to this high usable 
power, the economy of these engines up to in fuel 
savings Over COMpetitive engines ind you've got an 
unbeatable combination for your equipment power o1 
power-unit applications 

The Hercules industrial air 
design have the dependability an« lurance for which the 
Lycoming name is famous in aircraft engines. Crankshaft 
design is oversize and all bearings are of the replaceable type 
With overhead valves, “top-overhaul ist and simple on 
these Hercules units; in fact, con plete engine rebuild can be 
accomplished without removing the engine from its mounting 

Lubrication is by force-feed system with the oil fed 
from the crankcase to the engine’s moving parts by gear-type 
pump through a pressure relief valve 

Available as engines or complete power-units, with 
accessory equipment to match service conditions, these 
engines have been refined by Hercules and are backed by 
Hercules reputation for quality, stamina and engineering 
excellence Prompt service is available th rough 
Hercules world-wide distributor organization 

For further information, write Hercules Motors Corp., 
Dept. 100, Canton 2, Ohio. Other Hercules engines 
from 5 to 475 HP. 


HERCULES CV4-180 
Design by Lycoming 


7 HERCULES 


HERCULES MOTORS CORPORATION 
Canton, Ohio 
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Amplifiers from 
the freezer 


lo raise the performanc¢ 
iperature , 
lhat’s what a good man 
doing these days—to take 
unusual electrical eff 
be controlled, 
} loot 
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m this research 


PE—Jan 13, p 


I 


immon 


Sy C » exist at 
wrt? “. rgy level. When an 
Neen Yr tn ype iS raised 
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f: microwave amplification 
on of stimulated radiation 


I ntif Parametric amplifiers (also known 
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varactors) likewise take advantag 


f unusual electrical properties of s 
naterials as semiconductors and fe 
rites. Here, it is the ability of thes 
molecules to vibrate at controlled 
juencies when placed in an electri 
“fix” the materi held that is important. By controlling 
the parameters of the electrical circuit 
it is possible to control that vib 
nd, again, to amplify a signal 
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@ A LOGAN HYDRAULIC CONTROL VALVE 


2 competitors’ contro! valves 


LOOK ALIKE? 
... bund they do 
on the aurface... 


BUT LOOK AT hegans Logan Hydraulic Control Valves 


are made to interchange with other 


Bi G E Xx TRA PL U S VAL U ES leading manufacturers’ control valves 


Logan designs assure the service required for those extra-rugged applications 
Over FORTY YEARS of fluid power components manufacturing know-how 


Built by CRAFTSMEN whose average service record with LOGAN is more than 


20 years 


Manufactured in a plant which applies the most modern production methods 


LOGANSPORT MACHINE CO., INC. 
on - 812 CENTER AVENUE, LOGANSPORT, INDIANA 


Ter Lome Pensiwes 
its shares ¢ cB Upath ay Tih 1) tte PLEASE SEND COPY OF CATALOG 
iz z. + 100-1 AIR CYLINDERS 200-1 HYD. POWER UNITS 
i 100-2 MILL-TYPE AIR CYLS 200-2 ROTOCAST HYD 
100-3 AIR-DRAULIC CYLS CYLINDERS 


—- devafigp ona 
7 moana sa 
~ “ert Leb. tr7? 100.4 AIR VALVES 200.3 750 SERIES HYD 


femme rietie sit 100-5 LOGANSQUARE pimegneniye 
oa IT] i rbind 4 CYLINDERS 200-4 AND 200.7 HYD 


] 100-6 ULTRAMATION VALVES 
CYLINDERS 200-6 SUPER-MATIC CYLS 


FREE 300-2 PRESSES 300.1 CHUCKS 


FACTS OF LIFE ABC BOOKLET 


SEND FOR THE - CIRCUIT RIDER 
“LOGAN CALCULATOR” an 


MEMBER: Natl. Mach. Tool Builders’ COMPANY 
Assn.; Natl. Fluid Power Assn. ADDRESS — 





Liacincddidinninnmpenconisiosimnnminienmniandiil 
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Metal Prices 


December December 
1958 1957 


Steel CR sheet 0.06275 0.0605 


Aluminum 


ingot 0.268 0.28) 


Copper 


electrolytic 0.290 0.260 


Magnesium 


sheet 0.779 0.779 


Nickel 


CR sheet 1.260 1.260 


Titanium bar 5.10 6.15 
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MALLORY-SHARON TITAMIOM ALLOYS 


a ey 


yi 


a <= 


=x > | 


arc welding 


TITANIUM 


THINKING 


ABOUT 


TITANIUM 
2 


Help yourself to this helpful data 


Matllory-Sharon, as a pi 
producer ol special metals, offers you a 


both in print and in person 


Technical bulletins on titaniums proper 
through Mallory-Shari 
the asking. Use coupon below 


On special problems or applications, o1 


group is ready to work with you 


just phone or write our 


MALLORY MS SHARON 


METALS 


MALLORY-SHARON 


Arc Welein:, Titaniun 
Machinine Ree 


Titanium All 


on Properties 


Titanium Fact File 


PRODUCT ENGINEERING December 


neer in titanium technology 


n he adqu irters oO 


r experienced Service 
To make 
nearest Mallory-Sharon sales office 


CORPORATION + NILES 


and largest integrate 


wealth of technical assistance 


ies and advantages are available 


r sales offices. They're yours f 


Engineering 
use of this application service 


Mallory -Sharon Sales Offices 
t the hout the U.S.A. W 


OnIC 


Mallory-Sharon Metals Corporation 
Niles, Ohio 


7 J 
lease send 
r 


— = a a oe oe oe oe oe oe oe ee ee oe ee ee oe oe ee 
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How ROKIDE’ Coatings increase service life, 
cut maintenance costs of moving parts 





ROKIDE coatings are applied by heating the 


ossible applications : bearing surface 
end of a ceramic rod and projecting the molter neta ous, jet rous, mozzies, PDumy 
particles at high velocity. Reaching o prepared shafts, thermocouple tubes and wir NOR ] ON 
surface, the ng nechar al seals. extrusion dies, labor 
sorts : 
tine 


y adhere and solidify. Protect 





variety of sizes and shapes 
or moivodenun hoa;rs hratory ‘ 

Sinan ! NEW PRODUCTS 
hoppers. met ouides. metal melting po 
‘ l Ss. i trae fit } fir Col 


ary and general industr 


Making better products ...to make your products better 


NORTON PRODUCTS Abrasives + Grinding Wheels + Grinding Machines « Refractories + Electrochemicals — SEHR MANNING DIVISION Coated Abrasives + Sharpening Stones ~- Pressure Sensitive Tapes 
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Cronaflex 


TRADEMARK 


"tc 


Examine these two prints. The one on the 
left, on cloth, bears the same scars of age and 
wear as the old original drawing. The copy 
on the right, made from the same original, is 
on CRONAFLEX. See how CRONAFLEX has 
eliminated the kink marks, cleaned up the 
smudging—actually improved the drawing 

Corrections can be made right on your 
CRONAFLEX copies in either pencil or ink 
Even photographic lines can be removed, then 
corrected, on either side of the film because 
CRONAFLEX 1s double-matted. 


4. Par FF 


Better Things for Better Living . . . through Chemistry 
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prints clean: 


Eliminates kinks, smudges, creases from original drawing 
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CABLE LUGS./ 


LAT. 


‘ 


Your drawings on CRONAFLEX are rugged. 
They can be used to make literally hundreds 
of copies on standard reproduction machines. 
Also, your CRONAFLEX copies will not smear 
or discolor with constant handling, like cloth 
does 
nformation on this new line, see 
your Du Pont Technical Representative, or 
write: E. I. du Pont de Nemours & Co. (Inc.), 
Photo Products Department, Wilmington 98, 
Delaware. In Canada: Du Pont Company of 
Canada (1956) Limited, Toronto. 


For more 


This advertisement was prepored exclusively by Phototypography 
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THE ENGINEERING 


VTOL, STOL—Planes Without Fields 


@ Design of vertical, short take-off aircraft still in embryonic stage; 
major production five years away. 


@ Military, commercial demand for VTOL is considerable but no 
big budgets are provided to speed development. 


Over the past eight 
vears, the military services have spent 
it least $100 million for 
vertical take-off 
ind short take-off 
STOI Some tw 


projects have been started 


\WV ASHINGTON 


research on 
VTOI 
landing 


ind landing 
and 
dozen difterent 
ew if any 
bevond fabrication of re 
“flying test beds.” 

Objective has been to prove feasi 
bility of the varied VIOL-STOI 
flight concepts. Desi they 


ire now at the stage they’ re 


have gone 


search models—the 


eners say 
where 
flight testing 
ism that the 
spread them 
elves too thin on VITOL-STOL re 
search, that efforts should be 


trated on fewer types of experimental 


) 
ready to start wide-scale 


But there 
military 


has been criti 
SeTvices have 


concen 


planes. In explanation, John P. Camp 
bell, NASA reseal h planner, 

Che present approach wa 
he express purpose of pro. 
limited amount of informatio 
number of itions in a 
order te 
an early date the proper direction for 
our major VTOL-STOL efforts 

Although a handful of experiment 
models have flown—the Bell X-14 de 
flected jet, Vertol model 76 tilt-wing 
nd Piasecki aerial jeep, fo 


the military savs tests have been in 


large configut 


short determine at 


time in 


instance 
idequate to demonstrate the super 
rity of one type over another 

Still, they believe the general feasi 
bility of VIOL-STOL flight has al 
ready been demonstrated. Within the 
thev're hopeful of sec 


ing the completion of flight test eval- 


next five vears 


uations, the manufacture of 
with 


changes from the experimental mod 


prototype 
planes significant engineering 
els, then production models 


lo VITOL-STOI 


planes have a great potential for both 


boosters, the 


military and commercial purposes. As 
\ LOT ind 


military aircraft, the 


Army's airborne jeep (Piasecki 


Navy’s Lockheed XFV-1 VTOL fighter 


initial mi 
tactical 


STOL vehicles will have 


sions for observation, close 
support, rescue, and transportation 
Commercial transportation pros 
pects are centered on economic con 
But VTOL-STOI 
signers claim there is no penalty in 
terms of weight for vertical take-off: 
and landings. Indeed, they say that 
the penalty is less for VIOL than for 


more conventional transport plan 


siderations 


higher speeds are developed 

The first civilian potential appears 
to be in the field of short-range mass 
feeder iirling 


Airways Corp main 


ready to | 


Od Lok dein 
USAF’s X-13 Vertijet 


transportation—the 
British Overseas 
tains it 1s now 
downtown 
downtown Paris with 
tion’s Rotodyne, a $3 


will carry 45 


between flicht 


HOW THEY LOOK 
rs LOLSTOI 
his 


plan wit! 
place Wits 


] ] — | 
speeds or 15> mph 


loaded rotor conver 


sure jets driving the rotor 
Current US 
on VIOL-STOL aircraft research run 
it about $15 million a v Lhe Arn 
ith the 


military expenditures 


is the biggest 
Au lorce ind Navy als 
in this field. The ou 


: 
light increases 


spender ut bi 


in the 
lleaviet 
nly after flight tests 

The Pentagon sa‘ 


expenditul 


economies have not 
the program so far, Sa 
“Sure, had 


could always use it 


if we unlimited 


But we're gi 
is fast as technology will allow.’ 

he military program is coordinated 
by a joint Pentagon committee headed 


by officials 
branch in the 


from the icronautics 
of the Asst Secy 
of Defense for Research and Engineer 
ing. The three services and the Na 
tional Aeronautics & Space Adminis 
tration ar¢ 


omce 


represented on the 


Result: the varied V'TOI 


committee 


USAF’s Bell jet-propelled X-14 USAF’s 
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: . 
tubby hxed wing, acting a helicopter 


tors for takeoffs and landings, then 
tilting forward to perform as conven 
for cruising 
craft has been studying a 
TOL using the deflected 
combination 


ilting 


mal pr p 


Kaman An 


mn iple 


wing OI 


I the 
the Ai 
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neller tvnes 
pel r type 


Army 


On 
single turbo-prop 


Rvan’s X-13 is th 
VTOL pl flow! 
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ine 


tail 
from 
iuto 


sWwive ling the 


] stems 


14 
elaborate 


ystem furnishes 


Army-USAF’s Bell XV-3 Convertiplane 


The Secret Saucer 


ill the 
craft under development, perhaps 


loronto—Of vertical rising 


: 
the roblems caused bi 


a = ’ , } lo] 
one most shrouded in secrecy is idure widely var 


ucer” being developed 
ift Ltd of Canada for tl delayed bv the inter 


1uthoriti 


And, that the saucer’ 
Avro Airc! 
US Air For defense 
it fitted with 

at aevices 

powered by had een dal 
engines located extremel 


f the 


imon 


SduCCl 
dome in 
tationary\ while 


t of the machine 
Wwhnwards 
it the 


then change 


whic h 


omewhat lik 


er changing the pitch of its 
Sai ae 


it , I »4 ( 


Pulse-counting Comparator Controls 
Table Movement to 0.00025 in. 


he tepping m 
ils pulsed in oppos 


vith a toothed rot 


f a revolution for each pulse Lh 


r that moves 
rotor locks into position until the next 
“a Ik nai 


screw attached t 
differential 

yf a null-balance 
the drive 

former ul 


Micro-Path the 


eliminates 


tion 


former problems caused 


} ; + 


oading stepping motors, 


P] and perm 
the 


system to store pulses until it 
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Protect the life line of 
your electrical products 
with Nylon HEY¢O 
Strain Relief Bushings 


USSR Reaches Production Goals; 
Doubled Capital Output Seenby 1965 


\Mloscow—Premier Khrushchev ha 
told the Soviet people to doubl 


peoptk GOUDIC 
} 


rf machine to 


lextile industry equipment: 24 bil 
double l 


Food industries equ 


1 | } c 7 = . 
th lion rubles 495 prod ichion 


utput metalworking pment: 5.5 t 
equipment ind iStrumentatu +.] 


tomatic 


billion rubles—24_ tim 1958 
product output 
Motor vehicles 
inits—14 times this year’s output 
Electric 
trunk line 2550 to 
gain of 24 time 


Equipment f{ ceme! 


1-Place 
HEYCO 
on cord 


750.000 TO 


} 
ind dit SC 


180 to 220 thousand tor 


th \ il 


it f ‘ 


E.quipmen 
360 to 410 mil 


Anchor & Insulate 


power supply cords 
ae ee ee Fe 


cience 





cientifi 


progTams in 
i 


] ] @ } 
r formulated and f 


_ : many . “7 eee yy A V 3 M oO N E Y 


set aside for addit 




















NASA Sets Technical 
Committees 














W asHIncron— TI] 
nautics and Spacc 
putting its 

taff into shape 


Administrator, ha 


791 tional 
iniZ On 





ABSORBS TWIST 








Send for samples to fit your wire, today 


Midget rotary selector switch .. . 
developed by Siemens Edison Swan Ltd 


HEYMAN 
MANUFACTURING COMPANY 


London, steps 60 a sec through 36 sta 
tions. Overall dimensions are only 334 x 
2 3/13 x 1 5/32 in; and weight is 12 oz 
operating voltages are 22 or 50 v. All 
circuits terminate 
blades 


removal of the unit without rewiring 


in a bank of contact 


mating with a socket permitting 
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DYLITE 
IS AN INSULATOR 


The Thermal Conductivity (K Factor) of 


Dy ire is 0.242 at a 75°F. mean temperature 
at 2 lb./cu. ft. density. Dy tire is highly 
resistant to the passage of heat and is un- 
affected by moisture condensate. DyLITe ts 
easily molded to fit the contours of compo- 
nent parts of refrigerators, air conditioners 


and freezer cabinets 








Compressive Strength—30 Ps 
Tensile Strength—55 Psi 


Water Absorption—0.54 Lbs. /Cu 
Thermal Conductivity (K Factor) 


. 


. 





Typical Properties of DYLITE—Density 2 Lb. /Cu. Ft. 


Energy Absorption (Maximum Load) 


DYLITE 
IS WATERPROOF 


At 2 lb./cu. ft. density, Dyzire’s rate of 
Water Vapor Transmission is | 18 perms.., 
and its rate of Water Absorption is 0.54 
Ibs. /cu. ft. after 48 hrs. immersion. Dy itt 
is ideal for boats, rafts, buoys and other 
types of buoyant marine equipment. Dy.irtt 
remains in the water indefinitely without be- 


coming waterlogged, and itis mildew-proof 








Water Vapor Transmission—1.18 Perms. 

After 48 Hrs. Immersion 

0.242 at a 75°F. Mean Temperature 
56.74 In. Lbs. /Cu. In 
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DYLITE 
IS SHOCK-RESISTANT 


DyLITE possesses an Energy Absorption ratio 
(Maxithum Load) of 56.74 in. Ibs. /cu. in 
at a density of 2 Ib./cu. ft. For example, 
police safety helmets with shock-absorbent 
Dy ite liners are now used extensively 
result of performance tests in which Dyiitt 
was proved superior to other materials for 
this job. 





DYLITEI a registered trademark 
A Der ( ” ” Ir 
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Koppers Company, Inc 
Plastics Division 
Dept. PE-12158 
Pittsburgh 19, Pennsylvania 








DYLITE DYLITE 





J Ke € | at 
IS LIGHTWEIGHT IS STRONG DYLITE concerning possible | 
appiicat ' 
Dy ire is lighter than cork —it can be molded Dytire has a Compressive Strength of | 
in densities of | to 10 Ib. /cu. ft. The advan- psi and a Tensile Strength of 55 ps | 
tages of light weight are obvious. In pack- ? Ib. /cu. ft. density. DyLiTe can be use | 
aging, Dy.ite helps reduce shipping costs great advantage in a wide variety of Name | 
and makes handling easier. In the construc- trial design problems. For instance, sat | 
tion field, where DyLITE ts used as an ins Structures that employ Dy.ite as the ¢ , 
; ' ' 
itor, its light weight means fast and easy material offer high strength without sac 
installation hcing light weight | 
Firm 
Address 
City 
Offices in P al Cite Canada: Dominion Anilines and Chemicals Ltd 
State 
eS 4 
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WHAT'S YOUR | and spacecraft aerodynamics; nucleai 
energy processes; mechanical powe1 
plant systems; electrical powerplant 


systems; chemical energy processes 

control, guidance and _ navigation 

| structural loads; structural design 

structural dynamics; materials; and ai 
l 


craft operating problems. They sup« 


PROBLEM? sede the 28 technical committees and 
_ subcommittees of the absorbed Na- | 








| tional Advisory Committee for Ac 

| nautics ... for a dependable, on-time source of 
| Dr. R indolph Lovelace II. Direct plastic parts? A call, wire or letter to 
a ers f \ Chicago Molded will put you on the 
| of Lovelace Foundation for M« right road. For Chicago Molded, one of 
| Education and Research, Albuquerque, | America’s largest plastic molders, has 
| NM., will head the new life sciences | the unexcelled facilities that guarantee 


fast deliveries—and experienced person- 
nel to help with cost-cutting design ideas. 
Shortest route to better plastic parts is 


CHICAGO MOLDED 
PROD'ICTS CORPORATION 


Ordnance People Hear | oa en 


Chicago 51, Iinois 


committee 





Gamble research Pleas for Informal R&D | 
even improves | 











New Yorx—Advanced development 
BOAT PADDLES! programs that have no definite goal 
- , n lead to impor ment 
THE PROBLEM: The armed forces’ solid in lead to important achievements | 
wood life raft paddles often shattered that will enable us to surpass the | 
when dropped from a plane, or USSR technically. This theme was ex 
splintered when used to pry a . 
landing craft onto a beach ssed in various guises by pCak | 
thy 1 Amer Irdnat 
THE RESULT of Gamble testing and de he annual American Ordnan \ C. | 
' 
velopment: a paddle with a light neeting here 
weight laminated blade (for shatter Association membet xecut 
proof quality and resiliency) and a ‘ 
ey y r " ' + +) T 
dense hardwood handle (for strength engineers, scientists and other cit IS | _ 
and rigidity). Besides being stronger concerned with a mobilized defense | ( Where one or both members are 
| ' 
and lighter, the paddle is made in- ndustrv—heard frequent appeals { | changing position relative to each other 
expensively less wasted wood than : rt A ecg 
in solid paddles. Woods better suited nore support of speculative applied 
poe the —— oe of —_— research, exploratory development, and | Untlal 
and handle can be used — with no : | 
st t-the-ar VOI Such programs | : 
sacrifice of strength at the connec- ate the-art ge ; . ~~ ROD ENDS are ideal u 
tion of your blade and handle! Per- would lead not to hardware designed 
— could help with your for a specific system, serving a clearly | , 
wood probiems, " : 
defined military need, but to hardware a_i _ 
| ) — at = 
Send for FREE booklet yuilt to learn what can be done. The | i u 
Illustrating GAMBLE services components that result may ft, with | | nal 
i || 1138 
modification, into many systems. They | | Hi 
could also provide technical wealth t > H - 
back up crash programs required by : H o 
changing military, political or eco H 
} ) 
nomic need 8 
Initiation of much applied research 
ind component development is dé | cyaMpre. The M ; - 
laved until some specific system is | | . Rg TS ta 
” a , | 
funded,” A. H. Flax of Cornell Aero- | | |inkage of their Portable 
This 28-page booklet describes Gamble : pe : | 
facilities and services in detail. Includes nautical Labs warned the group But, | 
many photographs of unusual products ‘ften we have done the right applied } wee sl 


lesigned, tested and perfected by Gam- 
eS ee en eee : research without really knowing why 


ble Brothers. Write for your copy today! : Y ak Toe eal 
Gamble Brothers, Inc., 4617 Allmond we were doing it For example, the a cia | 
: ‘ ‘ 
Avenue, Louisville 9, Ky. Navaho missile program, now defunct, | e 
| provided important applied research, a complete catalog : 
GAMBLE BROTHERS often of a more or less general nature, 
Incorporated in the fields of large liquid rockets, in- | THE 


Louisville 9, Kentucky ertial and other forms of guidance, and | HEIM 


supersonic aerodynamics. The work rr COMPANY 
r } FAIRFIELD 








w Me problem lavelves WOU has been of the greatest importance t | 
ds greate OTtance tO 
—GAMBLE can help! CONNECTICUT J 





7 
many current programs, particularly a 
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ballistic missile programs now on 
rash” basis. It is expecting too 
nuch to hope that even the best 
planned program will always do all the 
+ 


orrect applied research. In this activ 


1 


tv we are highly deficient and seem 
likely to become more so 
By failing to take accé 
tate of the art,”’ and by not provid 
ing | late 


boas 

ae 
14 

j 

f 

| 


rescarch fund t id 
ince it, we are increasing time and 
st of research, Rear Admiral John I 

Hayward, Assistant Chief Naval Ope! 





tions f Research and Development, 
erted Worse still, he added. we 
ren vind th in i ible 
id duct 
Ther nan \ 1} 
Ha vard ¢ it l t that ha l 
een t I 1 pd \\ h C 
territ tem l t get a ft th 
ten ICC] | forget tl ct 
that « nn t t t t¢ 
ni¢ the ny en xist. I ot 
ble t ivent edule as we 
ten ti t vast 
ne I g I g 
Ad H ir t 
hat in tic l wt 
inil it Dy mon I csea;>c 
xl but often different groups work F f j | d , , 
Ta a ae Ga ea or perfect insulated termination... 
e path Their ¢ nbined eftort 


joes snsle highly oxsnaed 9p | faster... specify the = 


PRE-INSULATED DIAMOND GRIP terminal 


If you need terminals with bonded insulation—if you need 
Scheduled corrosion resistance and wire-supporting vibration resistance 
you have it instantly in one closure of A-MP’s matched crimping 





New Satellite Program 





™ 00 ox—The Pentag * has a1 tool. Only one lightning-quick step for crimp-sure optimum 
iis , p > ra strength and conductivity. A-MP PRE-INSULATED DIAMOND 
seed or the Ale Were, onde df Grip Terminals exceed the most rigid military and commercial 
ection of the Defense Dept’s Ad specifications 
inced Research P is Ageecy 2 A-MP’s precision-engineered terminals are matched to pre- 
vill run indefinite ta t of « cision-engineered tools that make an exact crimp every time, 
eral hundred millions. Purpose t never too little, never too much. Perfect terminations—whether 
experiment with reentry and recaptu you need one or a million. No great operating skill necessary 
techniques, and to test military space A-MP’s match-mated tooling does all the work and at lower 
hardware such as guidance system installed cost than other methods of wire termination. Wire 
tellite stabilization gear, infrar range is from No. 26 to No. 10 
warning satellit ind . ted veh To solve your wire-end problems, we maintain an international 
> . via a _ a —— st engineering service. 
ll ft For the full story on the A-MP Pre-INSULATED DIAMOND 


GriP line, send for our catalog. 


aoe ty il ome cia »6 OAAMP INCORPORATED 


next couple of months at Van I : 

wales. ges agen vandenberg General Offices: Harrisburg, Pennsylvania 

tee. - tks "7 05 fie — A-MP products and engineering assistance are available through wholly-owned 
» Satelht nrst vere 


subsidiaries in: Canada + England + France « Holland « Japan 
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NEW G-E PRE-AGED GLOW LAMP 
has starting voltage stabilized 
within +8 volts 





GENERAL ELECTRIC NE-81 GLOW LAMP 
(pre-aged, stabilized version of the NE-2) 


STARTING VOLTS—72 +8 volts. 


HIGH INSULATION RESISTANCE—G-F "Dri- 
film’’ treatment insures minimum leakage re- 


sistance of 100 megohms under high humidity. 


REDUCED DARK EFFECT— Higher-than- 
normal starting voltage in darkness now 


reduced with a mild, radioactive additive. 


ANODE IDENTIFICATION— Permanent white 


dot marks positive lead. 


PLATED LEADS— Cadmium plating permits 


easier soldering. 


STARTING VOLTAGE RANGE is reduced in 
the NE-81 from the +15 volts of the earlier 
NE-2 to a +8 volts—a cut of nearly 50 


Precision “seasoning” of the NE-81 under 
ideal conditions now delivers a component 
permitting circuit design based on closely 
fixed and stable glow lamp specifications 
Dependable characteristics are assured — lamp 
to lamp, lot to lot. 


The extreme precision, long life and rugged 
construction of the NE-81 makes it ideal for 
many applications such as: relaxation oscilla- 
tor, leakage indicator, switch, voltage regulator 
or voltage indicator. 


For further information write: General] 
Electric Co., Miniature Lamp Dept. PE-128, 
Nela Park, Cleveland 12, Ohio. 


3 DIAMETER 
ENLARGEMENT 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


PRODUCT 


vehicle will be a Douglas Thor IRBM 
is first stage, and a new Lockheed 
rocket vehicle, powered by a Bell 
Hustler liquid-propellant rocket, as 
the second stage. Later Discoverer 
satellites will be launched by other 
ballistic missile and rocket combina 
fons 

ARMY STILL GETS FUNDS FROM NASA 

Meantime, the much-ballvhooed 
struggle for bureaucratic control over 
the Army’s rocket and space research 
centers has been settled for the time 
being The Army’s Jet Propulsion 
Labs, Pasadena, Cal, is being trans 
ferred to the new National Aeronau 
tics & Space Administration 

\ compromise, however, has been 
made on the renowned labs of the 
Army Ballistic Missile Agency, Hunts 
ville, Ala, where Dr. Von Braun and 
his team of ex-German scicntists hold 
forth. ABMA will remain an Army 
nstallation and will not be turned 
over to NASA. On the surface this 
looks like an Army triumph. But the 
triumph may turn out to be a hollow 
me; ABMA will be dependent on 
civilian NASA for major project as 
signments and funds 


UHF Transistor to be 

Commercially Produced 
Datias, Tex.—Commercial produc 
tion of the 2N559 ultra high fre 
quency diffused-base Mesa” 


manium transistor for advanced mili 


ger 
tary and commercial applications has 
been announced by Texas Instru 
ments Inc. TI savs this transistor rep 
resents the most significant advance in 
ommercial semiconductor technology 
since the development of the diffu 
ion technique 

[his transistor type was originally 
developed and produced by Bell Tel 
phone Labs for high reliability oper 
ition in exacting military missile and 
urborne electronic circuits. ‘Tl claims 
the new TI 2N559 exceeds reliability 
specifications in MIL-T-19500A 
Switching speeds in the mullimicro 
second range and a typical alpha cut 
off frequency of 250 megacycles suit 
the TI 2N559 for ultra high speed 
switching applications. It is rated to 
dissipate over 150 milliwatts in_ free 
ir, and will operate at 100 C 

The new TI 2N559 is available in 
a miniature round-welded case less 
than half the size of the standard 
JETEC-outline to-5 unit The case 
s compatible with the 100-MIL gric 


mounting system 
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can cut, bend, hammer, drill, shape, roll saw. snip 








SMALL PATTERN INLAND 4-WAY SAFETY PLATE 


You don't have to spend a penny for special equipment. With just the normal tools available in your plant 
you can work with Small Pattern Inland 4-WAY SAFETY PLATE—use it for dozens of maintenance jobs. 
Small Pattern 4-WAY SAFETY PLATE is only 18 gage, weighs only 2.4 pounds per square foot, yet has 
all the slip-resistant traction and safety features that has made regular 4-WAY SAFETY PLATE famous. 
Small Pattern 4-WAY cosis less to use—less per square foot covered—than other similar materials. 


It's tough, rugged, built for years of wear, yet it is light and 4lexible enough to carry wherever needed — 
work into any required form. Try it. It's firesafe, non-absorptive, easy to keep clean —the ideal material 
for fast, easy, low-cost maintenance use. 


a few of the ways you can use light gage Safety Plate: AVAILABLE FROM YOUR STEEL SERVICE 




















kick plates thresholds 
tool racks truck beds CENTER in 18 gage, cut to your ya ~ 
wall covering resurfacing needs in widths up to 42” and AMERICAN STEEL 
treads on wood steps machines tool tables Lomation om te 159 i meme,” 
round or square column protectors covering over worn cement stairs > I ” 
BR SH8 
Ni @ 
bin —=>>=rwr" 
Qu 4-WAY SAFETY PLATE INLAND STEEL COMPANY 
# Registered U.S. trademark 10 Weat Monroe Street, Chicago 3, IUinois + 
WAREHOUSE ASS'N 
8 me 
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Quietest 
Direct Drive 
Blower Motor 


Place a mechanic’s stethoscope on the end cap 
and you can easily hear the difference between 
the newly-designed Redmond Type AY and 
motors of conventional design. Try it on a Red- 
mond 1/6 hp—the noise level is about that of a 
1/35 hp motor of conventional design f 


FRVYULT CINUTNEECRIING = MOECOenVver ff, F270 












New Kedmond Design Reduces Blower Vibration to 
One-Fifth that of units using Conventional Shaded-Pole Motors 


Apply vibration tests and you will be quick to agree 
that here is the quietest direct-drive blower motor 
available. The AY Tri-Flux motor is designed and 
manufactured in every way to give years of trouble- 
free service and whisper-quiet operation. The positive 
oil system provides force-feed lubrication. Recirculating 
the oil assures maximum bearing life. 

The graph shows vibration test results on the 
new Redmond design and two competitive motors. 
These tests were made with the best vibration testi ig 
equipment available. The solid black bar shows vibra- 
tion on the motor end cap; the gray bar shows vibration 
on the blower housing. The graph is decibel readings on 
120 cycles, since the 120 cycle frequency is the one that 
is the basic source of nearly all noise problems. Reduc- 
tion of vibration is a logarithmic function—the reduc- 
tion of vibration in the Redmond motor to 33 decibels 
reduces noise to only 1/5th that of conventional motors. 
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Subsidiary of CONTROLS COMPANY OF AMERICA 
owosso, 


The new AY is ideal for a wide variety of appli- 
cations requiring a whisper-quiet, economical, 
high-quality motor. Contact us at Owosso, Michigan, 
and we will have the Redmond sales engineer in your 
district call you at once. 
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Millions of dollars are spent every year by 
American inventors and corporations in seeking 
and maintaining foreign patents. Yet few 

of these patents are ever converted into profits 
This review of the pitfalls and potentials will 


FOREIGN PATENTS 


Pe. UISANCES 
OR 





help you convert more foreign patents 
into profits. 





Niuccers ? 


WoORTH WADE Manage Patent Developmer 


American Viscose Cors 





= ¢ IWll Patel HCcTIeC a 


< SVE ii Cd 
lo provide b tor protected manufacture in a f : 
I ° ' ctu ! The author here discusses the future fd 
ane a a — 
unt to ) ensing or selling foreis ‘ ents. A registered patent attorney and chemist 
tent rights; and to create patent rights which can ' Wede has had more than 75 vears of exacsionss P 
led or exchanged f tent rights owned by alien “ icensing. He is the author of Patents f Tech Pe 
. H ’ 
US } sonnel 1951 and Patents for ect yf tude 
t is nece vy to follow preparation). He has lectured at the Practising Law Ir 
me { l i 
= ¢ te Wn } in t} rde tute of New York and before the AMA. Dr. Wade ha 
Fit the pri ict to th irket been president of the American section of Societe de 
, ’ ' Chemie Industrielle and a member f the Potent C 
Determine t t- a long-term market tent , 
1 "* mittee of the NAM 
Comp , tit xiucts with vour product 
Build un the patent tection 
; LL enaatennesenntitemmnttiied ices 
* Detern nment pol ney restriction 
in polic | 
” Select the proper pro t 


Which inventions should be protected 


B e th t 8 | secutin issu Check the pul tion tt \\ d ‘I Inf if 
laintait t in b h SS) ce of the US B ( 
] } ] - hv bh] ; ; 
t idvisable t ective when filing ab yureau | ’ 
c Y y re | } 7 { } 
Even the invent lh essful in the US car reports of which th rst t 
. . " } . o. ] 1, } ; ; "ryt 
| in countri¢ n tl 5 lack of raw mate j They in e D 
\ t run unter t toms economic de t 
' + + ‘ 
\ su 1] t ’ to throw-awa 1d pa 
iking A t | n countries whe unt 
+ ? | 
¢ x \ | tin to t For ¢ 
| 
fa} need not } Eoevpt (which raise ae eau ha b ct 
but onl 1 tl tries that manufactur tton ich 1) B . S 
fabrics such as Canada, England, France, Italy and Ger ireau’s Investment Handbook ' 

1 nor? hil ) of ; ; ] ; 
nany, non f which raise cotton. Inventions relating t ports lik In " 1 A AY 
utdoor m ‘ I in banking and self-service supe1 ountnes have bet 

t I { id because these facilit Other blicatior f the B f | ( 
iot availabl f 1 vhich m r ful: Pe 1 ( \ | \\ 


Organizations f I'rade and I! t AG 
\ special 1 a hing Foreign Markets Foreign Business Director 
ished by the National Industrial Conference Board In Other helpful publications a tl f t 
160 Park Ave, NY 22, describes source ind method ! Divisio1 f the Unit Nat 
)| on oi t if nation ils isult tl jua ] f the () 
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for European Economic Cooperation (European Common 
Market), which covers the productivity of the maj 
European countries 


INTERNATIONAL TREATIES RELATING TO PATENTS 
Judging the competitive situation Patent 


Now you know if the product is suitable for 


narket and the market potential. Next determine 
the product is competitive with similar product 
particular foreign country. It is frequently 
btain free samples by writing to the principal proat international Convention for the Protection of In 
na foreign country. Names and addresses of competing dustrial Property (patents), signed at Pa M 

firms can be obtained from the World Trade Dire r 1883 and ratif the | : \l 
published by the Bureau of Foreign Commerc t 
products should be tested against the 
licensed, and production costs estimated fr 
f the raw materials and manufacturing 


ised 
Providing patent protection 


Foreign patents may not be filed un 
the US filing date unless a license is 
the Commissioner of Patents who may 
it 


iwainst foreign filing within six month 


may be filed witheut a license if there is no st p-orade 





Many countries permit applicants to combine tv 
more US patent applicat I t 
ubject matter, and if they are filed within one 
each other. This helps 

Government regulations 
ticular foreign country and 

be obtained from « 

nd also from the foreigi 

ymmercial banks ma 
igreement is effective until 
iy more government agencic¢ 
funds into United States dollars for 


how” fees and patent royalti 


The foreign prospect 


One of the most difficult st 1 ft gon ii 


selecting the right prospect. Invent ire 


to employ a foreign agent to assist them in sel 
negotiating foreign license agreement \ list of leg te 


ind business consultant firms tha 
i 


is published by the Commercial 
the Bureau of Foreign Commerce Preaty with ¢ 
It is not always best to select the 
industry. The leader usually make 
product and has the best research and 
lhe second, third or fourth largest company 
ountry is often more receptive to new produ 
Finally there is one cardinal rule which sh 
be followed: Never attempt to exploit a pr — 
foreign country until it has reached the commercial seal rioht 
} 


in this country. Foreign firms usually have small 


nt 


and development budget 
buying research problem 


To negotiate the foreign license 


After the prospect has been selected the patent 
sends him samples, general technical data, market potentia 
cost estimates and patent information. It is very difficult 
to negotiate anv license agreement by mail. If the inventor 
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SPECIAL FEATURES OF FOREIGN PATENTS Brita and Germany, the patent application is published 


the public is allowed a is ted time in which tc oppose 





i 


Who may apply. 


: 
ne f 
Examination for novelty. 


} ; 
I 


Opposition to grant 





have | 


Members of the International Patent Convention 


Austria Great Britain anc 
Belgiun 

Brazil 

Bulgaria 

ea 

Canada 

on 

Ceylon 

Cuba 
Czechoslovakia 
Denmark 
Dominican Republic 
Dutch Antilles 
Dutch New Guine 
Egypt 

Fin and 


France 


Of the nonmembers, the most important 


tina, Red China, Eastern Germany, india 


Portugal (includ 
ing Azores and 
Madeira 

Roumania 

Singapore 

Spain 

Surinam 

Sweden 

Switzerland 

Syria 

Tanganyika 

Tangier 

Trinidad and 
Tobago 

Tunisia 

Turkey 

Jnion of South 
Africa 

United State 

Vietnam 


Yugoslavia 


countries are Argen 


Pakistan and Russia 


is any 
should 
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in appearance design... 


Traditional cylindrical 
shape (at left) of blowpipe 





handle for oxyactylene welding 
and cutting required tight 








grip. New handle (above 
needs only loose, relaxed 
grasp—even with gloves 
Lump at forward end o¢ 
grip makes it as easy to hold 
during overhead welding 
Curvature follows natural 
bend in supply hose, min 
nizes kinking. Handle takes 
some tip as old one, but 
eplacement and angle 
adjustment is now by hand 


“stead of wrench 


Robert Heyman at work on scale models 
of yet prercing machines trailer unit, left 
tractor model, right). Separate, enlarged 
model of piping and electrical system w 
also built, so all components could be 

assembled in operating positions—substan 
tially reducing hydraulic engineering 


consultant’s charges for working drawings 


me 


Regulator for oxygen 
therapy equipment (above). Acetylene 
Scarfing machine removes . gas regulator used with small tanks (left 
surface defects from 
metal billets and blooms 
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ALARIED INDUSTRIAL DESIGNER 


Scale model of stylized flame plating gun 
used at trade shows to demonstrate—by means 
of lights—operation of such equipment 


Scale model of track 
borne welding machine 
complete with available 
accessories and optional 
equipment, permits sales 
and engineering depart- 
ments to work out and 
demonstrate customer-spec 
ified arrangements of ma 


chine components 


eee @., 
"ou 
Til baad 


Liquid nitrogen refriger- 
ator, left, is for storing 
biological, chemical ~nd 
metallurgical samples 
Bulk oxygen storage unit 
is for hospital and inaus 


trial installations 








THE QUESTION: | Should Safety Be Legislated into Consumer Products ? 





“Sometimes yes, sometimes no . 


It seems clear that legislation for safety is less likely to be enacted 
where industry has, by one device or another, developed an effective 
form of self-regulation. Great progress in safety for consumers has 
been made by cooperative effort among manufacturers and other inter 
ested groups. I have in mind the American Standards Association and 
its recent Z66.1 Standard on lead content of paint, which was designed 
to protect children from the possibility of lead poisoning Other 
instances of consumer protection through cooperative standards, such 
is those of Underwriters’ Laboratories and the American Gas Associa 
tion, are too numerous to mention. In many instances the social con 
siderations weigh as heavily as the economi 

‘But the fact is, safetv has been legislated into many consumer 
products for a number of year Ihe automobile, because of its size, 
may not often be thought of as a consumer product, but safety glass, 
windshield wipers, headlights, and brakes have for years been accepted 


G C STEWART 1s appropriate legislative matters, and more recently, turn indicators 
Executive Vice-president 
National Safety Council teatures are often present inability of the consumer to know of serious 


In examining instances where legislation has been passed, the following 


hazards; large numbers of people endangered; children endangered; and, 


+ 


from an engineering viewpoint, soundness of standards for compliance 


“Attempts to control product design 


through legislation or any other means tend to retard progress by remov 
ing incentive for further improvement and stifling competition. This 
ertainly is not to say, however, that we oppose all regulation of product 
lesign features that affect safety. Our position simply is that regulation 
should be resorted to only when clearly necessary in the public interest 
But if legislation does become necessary, we believe maximum freedom 
ind flexibility should be provided in the statutes to permit design 
variation and improvement. And, certainly, competent technical guic 
ince should be sought by legislators in framing any such laws 

Our industry has cooperated through the years with state officia 
responsible for the regulation of motor vehicles. Most of this work 


! 


has been carried on between the engineering committees of the Auto 

mobile Manufacturers Association and the American Association of 

Motor Vehicle Administrators. From time to time, however, we 

have encountered difficulty with statutes that too narrowly prescribe 

engineering specifications rather than simply set forth the safety stand 

irds required. Such situations have arisen, for example, in connection 

with headlight improvements. Automotive lighting throughout th« 

nation is subject generally to state legislative control. In many instances, 

however, the statutes have allowed insufficient freedom for engineering HARRY A WILLIAMS 
progress. Each time the industry has developed better and safer head Managing Director 
lighting, therefore, it has been necessary to go through the tedious fatemetie Reswtemerers Acsse 
process of requesting new legislation in many states to make the 

improvements fully legal throughout the country.” 
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“Safety can and should be legislated . . . 


into consumer products when three factors are present. First, the 
public interest in the specific safety requirement must be sufficiently 
aroused. Secondly, the design requirements or the product modifica 
tions that are necessary to the public health and safety must be known 
hirdly, it must be possible to produce these safer products at a 
reasonable cost 

“A good example of this is found in the electrical industry whet 
equipment designed for widespread sale must comply with the require 
ments of municipal codes, Underwriters’ Laboratories standards, 01 
both. Insurance companies took the initiative in developing thes¢ 
standards, with insurance rates providing a powerful incentive t 
encourage their wide adoption. Now, substandard equipment that 
can cause a shock or fire hazard when used in a reasonable manner 
is rare; and it is mostly limited to equipment of foreign manufacture 
that may be sold in rural areas where safety codes have not been set 
up or are not enforced. 

“In Los Angeles, there’s talk of legislative action to control smog 
for health and safety reasons. A consumer product—the automobilk 
is a major factor in creating this hazard, along with another consume! 
product—leaded gasolines. It is obvious that we can’t legislate auto 
mobiles off the freeways, and no useful purpose would be served bi 
legislation forbidding them to produce smog-forming exhaust gas 
We have been trying for years to develop a catalytic muffler that 


render these gases harmless, but the catalyst is ‘poisoned’ in 


W E CRANSTON order by the tetraethyl lead added to most gas today. Ol 


Exec. Vice-president 
Norris-Thermador Corp ‘6 ] 
Los Angeles, Colif Ihe idea of legislating safety into products ha ym 


many of the safety problems can be solved only by researc! 

neering. Where this is the case, as it is with our auto exhaust problem 
lawmakers whose grasp of engineering 
harm than good.’ 


is necessary in today’s high-performance engines 


te ] ; { 


subse imite in do mor 


“No, safety cannot be ruled into products by 


it can only be built into them by the manufacturer. Legislation wi 
not guarantee a better product from an established and reputable 
manufacturer—on the contrary, legislation might well 
cost and contribute to the inclusion of extraneous and unnecessary 
features. At present the quality manufacturer supports the National 
Board of Fire Underwriters and the Underwriters’ Laboratories In 
the National Electrical Manufacturer’s Association, the American Stand 
ards Association and the kindred nonprofit organizations because of 
the common betterment derived from these associations. In contrast 
if safety were to be legislated into products, such legislation would bé 
meaningless without a system of policing and checking. This would 
require a tremendous organization and extensive laboratories which at 
best would only duplicate facilities already in existence. Obviously the 
cost of this system would revert to the consumer through taxation and 
through the increased product cost made necessary by the manufa 
turer's support of the government program 

“The manufacturer has an obligation to the consumer to the extent 
that he must engineer, design and make products which, when us 
sensibly, will not be hazardous and will in no way reflect anything but 
credit upon American industry. Legal restrictions cannot improve upor 
this obligation. An interesting illustration of this is the automotive 
industry which has thoroughly incorporated safety in the product, but E C AMBLER 
the consumer chooses to abuse common sense in spite of legislative Director of Engineering 
restrictions. Legislation cannot make the product safer—safety is pro “hao — 
vided in orginal design and must be practiced in everyday use 


increase product 
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Nylon-Body Solenoid Valve... 
List Priced as Low as °10.75... 


(Quantity Discounts Available) 


Outlasts, Outperforms Steel! 


Yarc OR’S new 3-way Nylon solenoid valve, 
SV-54 Series, outlasts and outperforms steel, 
yet is list priced as low as $10.75! In general pur- 


pose and O.E.M. installations, where millions of 


operating cycles are essential, this new Valcor 
valve not only works best but costs less. 

Its nylon seat outlasts steel...its port 
threads outlast steel... pound for pound it’s 
3 times stronger than steel. Dry seal threads, 
no compound is needed— and they won’t loosen 
even under severe vibration. Nylon is non-corro- 
sive so you have no atmospheric problems. And 


VALCOR 


SOLENOID VALVES 


the stainless plunger is a reliable workhorse 
for millions of cycles. Bubble tight sealing. 
Available in normally open, normally closed and 
“directional control” configurations in all nor- 
mal AC and DC voltages...1'4" square x 3” long 
(valve illustrated). 


Write today for complete technical data 
on this shock-resistant, pressure-proof valve— 
the 3-way nylon-body valve, SV-54 Series, that’s 
3 times stronger than steel, yet costs less. Try 
it on your toughest application. 


VALCOR ENGINEERING CORP. 


5375 Carnegie Avenue, Kenilworth, New Jersey 
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Self-lubricating bearings . . . Tape searcher selects 
and parts are for 750 F max continu ip to | pecific part 
ous duty, 1000 F for intermittent periods 

and 1500 F in nonoxidizing atmospheres 


Made of carbon graphite impregnated 
with copper « lver, depending on use 
Material has been designed for such appli 
ations as jet air t 
and as self-lubri ng contact 
ind positive-torque { n disks. For most 


tandard configuration 0 to 50% 


higher in price than ordit irbon. 2 to 


4-wk delivery Metallized Carbon Co, 
South and Water Sts, Ossining, NY. 


Circle 11, Reader Service Card 


Alloy gains stressed parts... 


i mperat | Air-hardening 


and 


\ t Indus 
trial Controls Div, Bendis 
Aviation Corp 21820 Wye 
ming Ave, Detroit 37 


’ ’ me cle | é ‘ Serv 
nnea } ' drawing rl y 


ld he ding 
May 


pe +14 h livery. Carpenter 
Steel Co, Reading, Penna 


Circle 12, Reader Service Card 


Non-slip epoxy coating . . . 


a 


Z 


Optical transduc 


nt imi ty , ' } for 1 
Crit iunpa I ISt l I 


er... 


tion with 


I 


ise In conjun 
f solvents, acid 1 alkalis: and to be over 1, : 
iterproof, have high strength and tough I'ransducer det 
ess and be xIC j rvice. About 94 measured. Adhesive-t 


“1 cn 


ents per Ib in 84 and 35-Ib unit ouplings or other surfaces d t tua 
depending on quantity. Delivery 1 wk t wide frequency and amplitude range. Grea c 

10 days. Howe & French Inc, Weymouth better than 1% accuracy. Southwestern Industrial Electronic Co, 2531 
Mass PO Box 13058, Houston 19 


Circle 13, Reader Service Card 
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design in CAMLOC. .. design out costs 


2 new 


QUICK OPERATING 
FASTENING DEVICES 


C 


» o 
Le 


MODEL 7c 
HARNESS CLAMP 


speeds up installation 
and maintenance 


Opens or closes with a quarter turn 
Clamp captive to structure 

Easily mounted with rivet or bolt 

Holds wire bundles, hose, cable, conduit 
Rounded edges prevent scarring, cutting 
Corrosion resistant 

Resists shock and vibration 

Sizes range from “4” to 1%” 

Ask for Bulletin No. 7C 


save space and weight with 


MODEL 3OL 


MINIATURIZED 


TOGGLE 
TENSION 
LATCH 


Ideal for equipment boxes 
stored in limited space 
Compact, light weight with 
shallow envelope 

Quickly operated with 
lift-lever release 

Ultimate strength 150 Ibs. 
Provision for safety wire 
Simplified mounting with 
aluminum spot weld 


Ask for Bulletin No. 30L 


Specialists in Fasteners for Industry” 


_..CAMLOC FASTENER CORPORATION 


62 Spring Valley Road, Paramus, New Jersey 


WEST COAST OFFICE: 5410 Wilshire Bivd., Los Angeles, Calif. 
SOUTH WEST OFFICE: 2509 W. Berry St., Fort Worth, Texas 


36 CIRCLE 69 READER SERVICE CARD 





SIGNIFICANT COMPONENTS 
MATERIALS 
PROCESSES ... 








PRODUCT 





Structural panel fastener . 
in standard and f-sealing t 


nlable in tw 


i ition. Nutt-Shel Co, 2701 S Har 
bor Blvd, Santa Ana, Calif 


Circle 16, Reader Service 


, 
: 


<4 


Control-rod assembly . . . 
r applications wh af 


Said t 


t 
gineering Co, Farrvsburg, Mic! 


Circle 17, Reade 


Solid-state thermistors . . . 
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nd ontrollab} lhermist 
over-tem perature I ion 
specific temperatures bet 
7 F and will function in con 
7:1 ratio of may 


The thermis 


and encapsulated in an ej 
Westinghouse Electric Corp, Box 
Pittsburgh 30. 


Circle 18, Reader Service Card 


Fast magnetic switcher . 


; 
! 


} Electronic Div, Na 
tional Cash Register Co, 1401 E FI 
Segundo Blvd, Hawthorne, Calif 


Circle 19, Reader Service Card 


quat 

( > in product intities. Elec 
tronic Equipment Div, IDEA, 7900 Pen 
dieton Pike, Indianapolis 26. 


Circle 20, Reader Service Card 
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Minute-Measura 
Variation 


INFINITELY 
VARIABLE SPEEDS 


WibdDe 
SPEED RANGES 


FINE 
SPEED CHANGES 


PRECISE 
SPEED SETTINGS 


PLesesti faa 3 
SPEED RESETTING 


1958 


v/S TRANSMISSION 


Speed Ranges to 20:1 


Lewellen V/S Transmission 
provides speed adjustments so 
finely graduated that measure- 
ment or indication 1s difficult 

With the Rotometer illus- 
trated, ratio changes are read 
exactly and readily, and stability 
of settings indicated 

Lewellen V/S Transmission 
offers accurate regulation, sen 
sitive and responsive control, de 
pendable performance for crit- 
ical operations 

May we send you our V/S 


Transmission Catalog No. 65? 


Ratings to 60 H.P 


LEWELLEN 


Manutacturing Company, Columbus, indiana 


Distributors in All industrial Areas. in Canada 
Peerless Engineering Sales, Ltd., Toronto-Montreal 
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SIGNIFICANT COMPONENTS | 
MATERIALS 
| PROCESSES . 


NEW 
DESIGN 


data for 
| 





Pearlitic 
Malleable 
in this 

NEW BOOK! 


Magnetic readout encoder ... 


+ 


mechanical or optical contact an 
Analog-to-dig 
rter is said to be unaffected by 


humidity, dirt, dust and other 


passive circuitry 


industrial conditiot » be unaffe 


fed dire 
uitry Magneti 
1 shaft-mounted barium 
is radially spot-magnetiz 


Microminiatureé 


gation rate 


1aXx Model i 33 1 a 
long. Breakaway torque i 
Applied Science Corp of Prince 
ton, PO Box 44, Princeton, NJ 


Circle 21, Reader Service 


Pilot-operated relief valve... 


which operat 


\ pressure Chambers | 


ia vO | 


t, maimntaiming t! 


nstant pressure 

hatter. Pilot is held open by 
iain chamber. Two parts at 
hydraulic system and sump 


ted + 


MALLEABLE RESEARCH AND nested & 
DEVELOPMENT FOUNDATION \ third is 
Granville, Ohio sequence valve 


| 


introduced when used as 


Pressure can be adjusted 


Modan limits max operating pressut 
( . = 1 level, though flow varies. N 


king pressure 


ie the 


ontrols pressure setting and 


ilve instantly conforms. Less than 
etween cracking and closing and less thai 
psi differential from trickle to full fi 
\s a pressure regulator, it maintain 
: 


tant pressure from ¢ to 5U gpm ma 


Valve is made in 15, 30 and 80-gpm capa 
ties. New Products Corp, 3636 Oakton St 
Skokie, Tl. 


Circle 22, Reader Service Card 
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Barbecue King says: 


BODINE 
MOTORS 


best in their field 


After extensive tests with 

various motors, we 

found the Bodine Motor 

best for our barbecuing 
machines...in 

performance and 

endurance. We think it 

is the best motor in its 
field.""—Metal Stamping 

Company (Barbecue King) 

Call in a Bodine motor-application 
engineer in the early stages of 

your product planning. You'll avoid 
unnecessary experimenting...and 
may find one of Bodine's 3500 
standard motors ideally suited for 
your product 

Fast delivery on 265 different STOCK 
types and sizes 


Bodine Electric Co., 2510 W. Bradley PI., Chicago 18 


i=1e@) 2) i» i — 
<I, 


MOTORS 


the power behind the leading products 
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SEARCHLIGHT 











RESEARCH ENGINEERS 


Young engineers with M.S. or Ph.D. degrees 
Mechanical Engineering or Mechanics are invited 

inquire about research positions i analytical 
echanics, dynamics of machines, vibration analy 
sis or stress analysis. A good knowledge of applied 
athematics and the fundamental principles of 
echanics is required. We work on a wide variety 
presently including balancing of 
aircraft landing-gear system dy 
amics missile and satellite trajectory studies 
dynamics of high-speed shafts and advanced 
kinematics of mechanisms 


of subjects 
flexible rotors 


Our staff members enjoy many advantages, not the 
least of which is an excellent opportunity for ad 
vanced study at Illinois Institute of Tect logy 


and other universities 


Write us of yor interest we will 
details 


E. P. Bloch 


ARMOUR RESEARCH FOUNDATION 
of 


Iinois Institute of Technology 
10 West 35th Street 
Chicago 16, Illinois 











POSITION VACANT 


Mechanical Engineer for permanent position 
med im s ed Enginee ne De i ent 
nal advancement opr 
rowth company Prefer man w 
experience and with M.E 
1ivalent. Familiar with desigr 
ictio of electrical an . 
and equipment 
gineering, Class. Adv. D 
6. N. Y¥ 
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INDEX TO NEW LITERATURE 
ADVERTISERS ict « omrcmres 
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Bodine Electric Co 38 
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+ 
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Chicago Molded Products Corp 22 rhe goal Dr. Forbes has set for hin 
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du Pont de Nemours & Co., (inc a . Circle 4 


E. |., Photo Products Dept sions. A history of technology and en 
gineering condensed to 350 pag CRYOGENICS-—N 


Faber-Castell Pens | 
A. W 3rd Cover not hope to delve too deeply in , ’ 
40 


Fluidwick Co | t . 
subject. 


Gamble Brothers, Inc Starting with man’s early 

Garlock Paeking Co ; . , 

General Electric Co., Miniature Lamp Dr. Forbes takes us nrom 
' see 


Dept. through the development of fab 


Heim Co 22 «road building, architecture, 
M4 5 ' 
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; prog! 
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of the past, the combined expe 
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ooo Postscript... 


electric motors We need VOUT Opinion 


now provide better 
bearing performance... 
with Chattin vith eader the other dav. we asked wher 


he read his copy of Product Engineering—at home or at the 


fice I read it at home, and I really tear it apart, 
he said I keep a pair of pliers in a drawer next to my 
hair, and even before | start, 1 pull out the binding 


staples. In that way I can easily remove all the articles 
the world’s most advanced nd advertisements I want to save. You publish so much 
information that I want to file and keep that I found the 
ise of the pliers the best way to get uniform-sized and 


sleeve bearing lubricant 


Write for intorn pages 7 
brochure... his 
5319 E. Outer Dr. 

Detroit 34, Mich. sions we've had here about perforating all the pages, both 


ditorial and advertising, close to the binding edge for 


conversation reminded us of the many discus 


isy removal. At first the idea was tabled because the 
print shop did not have the necessary facilities for doing 
the job on a high-speed weekly schedule Later we 


felt that perhaps many subscribers would not like the 


AIDS LUBRICATION : ‘ 

yractice because on a routed py it might be too easy 
UNIQUE STABILIZATION for pass-along readers to remove articles and advertise 
ALLOYS READILY ments, to the disadvantage of others on the routing list 


We recognize all the advantages and the disadvantage 


f perforated pages. At the same time, the large number 
of requests we get each week for article reprints clearl 
demonstrates how many readers remove and save parts of 


the editorial and advertising content. If we perforate all 





the pages at the binding edge, you will be able to remove 
iny of the published material easily (no need for a pair of 
pliers) and end up with all the removed pages of a uni 
form size for easy filing 
Metal, wire, foil he print shop is now equipped to do the job. The big 
conte “ene een an question is: DO YOU WANT IT? It would add to our 
ilready high production costs to do this job, and naturally 
we don’t want to undertake it unless you'd like it. On the 
other hand, if vou feel it would be a service to you, we'll 
go ahead. We'd appreciate your vote. Our plan would 
be to start perforating the pages of the Design issue first, 
ind later on include this R & D issue 
WILL YOU CAST YOUR VOTE? just write in the 
space headed “SPECIAL DATA” on the reader service 
Write Dept.P-12for new Indium bulletin card facing this page: Write YES if you'd like to see the 


Determination of Arsenic in Indium Arsenic Alloys . : 
pages perfor ited for easy removal, and NO if you're against 


I N D I U M it—sign your name and address and drop it in the mail 

THE Your vote will help the editors make a tough decision 
CORPORATION OF AMERICA AH 
1676 Lincoln Avenue * Utica, New York 


Since 1934 PIONEERS in ine 


Development and Applications of Indium for industry 
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Going on a winter vacation? No 


need to swim around in the dark 
with all those 


how deep | 
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facts. 
feature 
’ 
rate plastic 
4] 


, : 
liens of the 


Co, I S Angeles 


What d he future hold for business and home phone-users? 
Someday, we ma ( mmunicating by brainpower alone. But 
for 1959, the Svst xromises these innovations: an order 
turret for tho eeding 20-40 trunks; a home communications 
system for “medium-sized and large homes” that hooks up several 
phones in the house and the front-door speaker as well; a new 
smaller telephone with a1 | base, for general use; a message 
waiting telephone, with a ligl I 1 by the central operator 
to tell when another call is coming in; and a handsome, stream 
lined call director, 


101-key box 


, | 
o replace the present 


Just throw 


lator pictured 


rer says it can 
vashed in water, but even 
he dishwasher. Heating 
element and thermostat are sealed in the base. 
Incidentally, while the d toward submersible cquipm 


most marked in the small-appliance field, it’s by no means con 


fined to that area. Much militar juipment of course require 


i 


submersibility, and there is an increasing demand in industry for 


motors and other components which can at least take wetting in 


the rain (PE—Sep 15, p 80 
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RESEARCH and DEVELOP... 
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the leaves as they pass to a plas- 
tic expandable bag, thus pre- 
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paring the leaves as mulch, and 
bagging them for future use or 
burning. An additive to aid 
the mulch to become fertilizer could be poured through a valve 
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near the opening of the bag automatically. —B. Bonsar 
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. something new in erasable writing instruments. The ball- 
point pencil is an attempt in the right direction. The ideal instru- 
ment would also require no resharpening. It would deposit an 


, erasable line (but not by means of rubbing) of constant width and 
Use Form On Reverse Side for color. The dye need not be limited to carbon, paste or ink—it 


More Product & Development Data could include static or chemical deposits on treated papers. 
-V. J. Tarjan 


Ss, 
. . a polyethylene liner of var- \ 


A 
ious sizes to be inserted into “ oe ee 
welded tanks of all kinds (hy- gaa all 
draulic reservoirs, high-pressure , 
cylinders, etc.). The liner would prevent weld slag and spatter, 
which is impossible to clean out, from getting into the contents. 
—T. A. Sreorsxi, JR. 


i ... variab'e-volumé paint cans. 
_b. The hd might move down into 
a j ' 

the can and seal against the in- 

Ge > ner sides for storage without the 

- usual trapped air. Released and 

removed entirely, the lid would leave a large opening for the 
paint brush and a smooth lip. —M. L. Stonz 
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Have you a pet subject but neither the time nor inclination to do the neces 
sary R & D? Product Engineering will welcome (and pay $10 each for) similer 
idecs based on known scientific principles but lacking an inspired manufacturer 
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Who are the men with the “gold 
out attractive renderings and perspectives 
sive projects; designers creating bold 
making meticulous drawings and tracings 
that distinguishes so 


the 


The one thing 
A.W.FABER-CASTELL 
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talents, because it is the perfect partner 


drawing pen 


} 
) 
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Give perfect lines, easy to erase 
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A.W.FABER-CASTELL Pencil Co 
Newark 3, N. J 





Designing gasoline- 
powered equipment 
to 9 hp? 


+A. \S  _-_ 
QA Dez 


Save yourself board time! Briggs & Strat- 
ton’s fully staffed Consulting Engineering 
Service may already have the answers to 
problems you‘re now working on. 


Easy starting, rugged construction, last- 
ing dependability. Proven by the millions 
of Briggs & Stratton engines now in use in 
homes, on farms, by industry. 


Protect your product’s performance. 
Briggs & Stratton maintains a world-wide 
network of over 10,000 authorized service 
dealers. 


EE Avoid expensive modifications... 


Let the engine be your guide! 


Specify Briggs & Stratton 4-Cycle Engines <a ~ wae 


In the Briggs & Stratton line (2 to For example, dependable Briggs No. 1 


in use throughout 


9 hp) there are many horizontal the world 


& Stratton 4-cycle engines are avail- 
and vertical shaft models with an able with re-wind and electric start- 
unusually wide range of optional 


features. 


ing * flange for direct mounting * =F) 
automatic choke ¢ fuel pump °* 

As a result — you can obtain a built-in gear reduction * manually 
“standard” engine to meet “custom- operated clutch and LPG fuel sys- 


equipment” requirements. tem for many models. 


Write today for full details — 


Briggs & Stratton Corp. 


MILWAUKEE 1, WISCONSIN 














The leader, too, in automotive locks, keys and related equipment 





